Immunoglobulin E-binding site in Fc epsilon receptor (Fc epsilon RII/CD23) identified by homolog-scanning mutagenesis.
The IgE-binding site of the human low-affinity receptor for IgE (Fc epsilon RII/CD23) has previously been mapped to the extracellular domain between amino acid residues 160 and 287. We now have investigated which conformational epitope within this domain specifies the receptor-ligand interaction. The analysis of homolog-scanning mutants expressed in mammalian cells demonstrates that amino acid side chains that affect IgE binding are located in two discontinuous segments, between residues 165-190 and 224-256. The overall structure of the chimeric binding domains, as probed with 11 conformation-sensitive monoclonal antibodies, is generally not distorted, except by replacement of residues 165-183. In this region, disruption of binding function appears to be caused by global conformational constraints on the binding site. Substitution and deletion mutants demonstrate that six out of eight extracellular cysteines, Cys163, Cys174, Cys191, Cys259, Cys273, and Cys282, are necessary for IgE binding and are most likely involved in intramolecular disulfide bridges. We show that the Fc epsilon RII domain delineated by Cys163 and Cys282 encodes all the structural information required to form the IgE-binding site.